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(57) An inventive page encoding, printing, retrieval 
and archiving system and method wherein document in- 
formation designators are encoded for pages, are de- 
scribed. 

The designator includes information regarding the 
location of the digital representation of the page and op- 
tionally includes page generation and reproduction in- 
formation. An enhanced copier (30) or facsimile ma- 
chine scans the printed designator and retrieves the 
stored digital representation of the page and outputs a 
'subsequent original 1 of the page. In the alternative, 
when the copier (30) cannot directly access the digital 
representation of the page, the enhanced copier can de- 
code the page generation and reproduction information 
found in the designator and apply the information to pro- 
duction of a high-quality photocopy. The inventive 
equipment is additionally adapted to create digital rep- 
resentations of pages, create designators for the digital 
representations, store the digital representations along 
with the designators, and output printed versions of the 
pages including the designators. 
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Description 

The invention relates generally to the fields of on- 
line document generation, facsimile reproduction, doc- 
ument imaging, photocopying, and archiving. More spe- 5 
cifically, it relates to the encoding of information in marks 
on printed documents to facilitate document archiving 
and reproduction either through on-line storage and re- 
trieval of the document, scanning and reproduction of 
printed documents utilizing information encoded in 
marks printed thereon, or scanning and standard repro- 
duction of printed documents to output either a paper or 
an electronic version of the document. 

Background Of The Invention 

The quality of document reproduction by photocop- 
ying has improved greatly in recent years but has, as an 
underlying defect, the inherent problem that, while an 
original document can be referred to as the "Oth gener- 
ation," all copies are first generation, at best. Degrada- 
tion of copy quality is inevitable as copies are made from 
successive (i.e., first, second, third, etc.) generation 
copies wherein the cumulative degradation can ulti- 
mately result in an unrecognizable document. Ideally, 
one would like to produce an original-quality document 
each time reproduction of a printed document by pho- 
tocopier or facsimile machine is desired. 

Photocopying and facsimile transmission improve- 
ments have been realized in the technology as evi- 
denced by Japanese Patent No. 05-041811 entitled 
"Reproduction Method of Color Image and Graphic 
Processing Device" and U.S. Patent No. 4,549,219 en- 
titled "Image Information Transmission System." 

Another approach to document "reproduction" is to 
print out the document, provided that there is a digital 
version of the same resident in a computer, the compu- 
ter is linked to a printer for outputting a printed version 
of the document, the user is permitted access to the doc- 
ument and knows how to access the computer-resident 
version of the document, the original application used 
to create.the document is available, and the document 
hasn't been edited in the interim. Several Xerox patents, 
including U.S. Patent No. 5,060,980 entitled "Form Uti- 
lizing Encoded Indications for Form Field Processing," 
have disclosed a basic scheme for accessing computer- 
resident version forms by providing a so-called "glyph" 
on the paper versions of the forms, which glyph repre- 
sents an encoded pointer to the computer-resident ver- 
sion assuming access, application availability, etc. Once 
scanned by glyph scanning equipment linked to the 
computer, the computer uses the pointer information to 
facilitate processing of handwritten entries to fields on 
the form. 

What is desirable is an enhanced photocopier and/ 
or facsimile machine which can either retrieve and print 
a new original paper version of a computer-resident doc- 
ument, hereinafter referred to as a "subsequent original, 



" or output a high quality reproduction of the document. 
It is additionally desirable that a user be able to auto- 
matically create and save an electronic version of a doc- 
ument in addition to being able to obtain a paper sub- 
sequent original of same. Ease of use of the copier is 
critical to the invention; and, ideally, all copiers in ac- 
cordance with the invention will store and retrieve doc- 
uments in a universal page description language which 
is not application-specific. 

It is, therefore, an objective of the present invention 
to provide copiers and facsimile machines (hereinafter 
referred to as lax machines") capable of retrieving dig- 
ital representations of stored documents and outputting 
subsequent originals of documents having inventive in- 
dicia printed thereon. 

It is another objective of the invention that the 
above-described copiers and fax machines have the ca- 
pability of alternatively providing high quality reproduc- 
tions of documents by scanning and utilizing reproduc- 
tion information encoded in the inventive indicia provid- 
ed on the printed document. 

It is yet another objective of the invention to provide 
a method for producing subsequent originals of printed 
documents having inventive indicia encoded thereon. 

Another objective of the invention is to allow a user 
to automatically save a digital representation of a doc- 
ument, as a scanned bitmap or a page description file, 
including the inventive indicia encoded thereon or sav- 
ing a pointer to a previously stored digital representa- 
tion. 

It is also an objective of the invention to provide an 
enhanced copier system for creating digital representa- 
tions of scanned documents, said digital representa- 
tions being appended with the inventive encoded indi- 
cia. 

Yet another objective is to provide an enhanced 
copier system capable of preprocessing scanned or 
computer-resident documents for storage and of encod- 
ing inventive indicia therefor. 

Still another objective of the invention is to provide 
printed indicia on an original printed document which 
has been preprocessed by a computer, said indicia en- 
coding thereon at least document page identification 
and computer location identification and optionally in- 
cluding document generation information, and/or docu- 
ment reproduction information. 

Summary Of The Invention 

These and other objectives are realized by the in- 
ventive encoding, printing, and document production 
system and method whereby document information 
designators, called "DoclDs" are encoded for docu- 
ments. Each document page has its own unique DocID 
which uniquely identifies the page, includes computer- 
resident document location information, and may op- 
tionally include document generation and reproduction 
information. 
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An enhanced copier scans the printed DocID and 
retrieves the stored digital representation of the docu- 
ment (e.g., an original wordprocessor source file, as- 
suming that the copier is adapted to run the application 
which created the file; a bitmap; or a page description 
file) stored in the computer to which the copier has ac- 
cess and outputs a "subsequent original" of the docu- 
ment. In the alternative, when the copier cannot directly 
access the digital representation of the document, the 
enhanced copier can decode the document generation 
and reproduction information found in the DocID and ap- 
ply the information to the production of a high quality 
copy of the printed document. By analogous adaptation, 
a facsimile machine can access stored source files, bit- 
maps, or page description files for outputting of subse- 
quent originals. In the alternative, the enhanced fax ma- 
chine can output enhanced high quality facsimile ver- 
sions of scanned documents having DoclDs printed 
thereon. The inventive copier system is additionally 
equipped to image documents, create and store digital 
representations of pages, and create DoclDs for the 
pages. 

An embodiment of the present invention will now be 
described, by way of example, with reference to the ac- 
companying drawings in which: 

Figure 1 illustrates a document recognition system 
in accordance with co-pending applications; 

Figure 2 provides a schematic illustration of a net- 
work defined by the enhanced copier and associat- 
ed computer, in accordance with the present inven- 
tion; 

Figure 3 illustrates a representative display panel 
for a perfect copier in accordance with the present 
invention; 

Figure 4 illustrates a comprehensive input, archiv- 
ing, and outputting system in accordance with the 
present invention; and 

Figure 5 illustrates a process flow representatively 
used by an enhanced photocopier in accordance 
with the present invention. 

Detailed Description Of The Preferred Embodiment 

As fully described in co-pending patent applications 
entitled "Certifiable Optical Character Recognition" (Se- 
rial No. 07/958,938, filed October 9, 1992, now aban- 
doned, and Continuation Application Serial No. 
08/223,830, filed April 6, 1 994) and "Method and Appa- 
ratus For Providing Reproduction of Printed Documents 
Enhanced Optical Character Recognition" (Serial No. 
08/138,467, filed October 15, 1993), the contents of 
which are explicitly incorporated by reference herein, in- 
formation about the contents, layout, generation, and re- 



trieval of a document can be encoded by a computer 
when initially generating the document or upon subse- 
quent computer processing thereof. The encoded doc- 
ument information can then be provided via a document 
5 marker generated on the face of a printed version of the 
document. Advanced encoding and print resolution ca- 
pabilities presently available can accommodate up to 
30,000 bits of information in a single square inch of 
space, while a mere 100 bits of encoded information is 
io more than sufficient to uniquely identify every atom in 
the known universe. Therefore, as taught by the above- 
referenced applications, one can theoretically encode 
the entire document contents, limited only by the 
amount of space on the document face that one is willing 
75 to sacrifice to the document marker. A marker scanner, 
in conjunction with or wholly separate from an optical 
page scanner, can locate and scan the marker and pro- 
vide the information to an associated system equipped 
with the appropriate recognition and decoding software. 
20 The decoded information can then be used by the scan- 
ning system to create a new version of the document or 
to enhance the recognition, reproduction and error cor- 
rection for the scanned document. 

Figure 1 provides an illustration of the representa- 
25 tive enhanced optical character recognition system of 
the co-pending applications. It is assumed that the 
above-described system includes a first document gen- 
erating or document processing computer 22 having 
document marker encoding software 21, a printer 13 
30 linked to the first computer and equipped to output the 
document marker 27 with the printed version of the doc- 
ument, a document scanner 1 6 adapted to scan the doc- 
ument marker, as well as, or separate from scanning of 
the characters on the document, a second computer 28 
3S having recognition software 29 including software 26 for 
recognizing and decoding the document marker and for 
applying the decoded information in producing a second 
version of the document, and an optional printer (not 
shown) linked to the second computer for outputting a 
40 printed second version. 

Figure 2 illustrates the present inventive photocop- 
ier. In accordance with the present invention, the docu- 
ment marker scanning capability is incorporated into the 
photocopier, a so-called perfect copier. As previously 
45 mentioned, the invention is extendible to a facsimile ma- 
chine as well. For ease of description, however, only the 
copier will be referred to throughout but will, except 
where otherwise distinguished, refer both to a copier 
and a fax machine. The perfect copier 30 scans and de- 
so codes the DocID located on the document to be repro- 
duced. Although it may be useful to have a separate 
document DocID printed on the first page of an archived 
document to facilitate retrieval of an entire multipage 
document, it is intended that a separate page DocID, 
55 uniquely identifying each page, be located on each page 
of a multipage document. 

Upon decoding of the information in the DocID, the 
DocID software in the perfect copier determines the ap- 
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propriate process for generating a best available version 
of the page. The options for generating a best available 
version of a page include the following: (a) retrieving the 
file containing the digital representation of the computer- 
resident page (i.e., the source file, bitmap, or page de- 5 
scription file) and outputting a subsequent original ver- 
sion thereof; (b) reproducing the contents of the page 
by optical character recognition based upon the infor- 
mation found in the decoded DoclD; (c) enhanced pho- 
tocopying of the page by utilizing photocopy parameters 
identified in the decoded DoclD; or, (d) standard photo- 
copying of the page. A perfect copier user may specify 
the copy mode, as will be discussed further below. 

The perfect copier 30 operating in the first mode of 
retrieving the stored digital representation file for the 
page locates, scans, and decodes DoclD 37 and then 
accesses the file containing the digital representation of 
the page by utilizing the decoded information from the 
DoclD to transmit a retrieval request to the storage lo- 
cation, illustrated as archive server 32, at which the file 
is stored. The retrieval request from a perfect copier in- 
cludes an identifier uniquely assigned to the copier to 
establish access, an optional copier user ID, the copier's 
destination address, the decoded file location informa- 
tion, including the address of the archive server, and the 
file identification information. Archive server 32, to which 
the perfect copier is linked, directly or via computer net- 
work, retrieves the designated file, from the location in- 
dicated by the decoded DoclD information, and provides 
a digital transmission to the copier. The copier receives 
the digital representation and provides same for output 
of a subsequent original of the page. The subsequent 
original of the page is printed with its DoclD to facilitate 
later copying of the page or accessing of the archived 
version thereof. 

In the instance of a fax machine accessing the file , 
having the stored digital representation of the page and 
sending a digital version of the page for outputting at a 
second receiving fax machine, the retrieval request 
identifies the requesting fax machine, the file location 
and identification information, and destination informa- 
tion for the second, receiving fax machine. As an alter- 
native, the receiving fax machine can obtain a DoclD 
from the sending fax machine or from the transmitted 
bitmap and thereafter request the digital representation 
of the page from the archive server. 

In the second mode of operation, the copier oper- 
ates in accordance with the previously-referenced co- 
pending patent applications by providing enhanced op- 
tical character recognition (OCR) based upon informa- 
tion from the decoded DoclD. Assuming that the copier 
cannot access the archived version of the page, it will 
utilize the next best option for reproducing the page. 
Through a scan of the DoclD, the machine first deter- 
mines if OCR is necessary, e.g., no scan would be re- 
quired if the entire contents were encoded in the DoclD. 
If not all of the contents can be reproduced simply by 
decoding the DoclD, the encoded information will oth- 



erwise be used to accurately reproduce the page. Ob- 
viously, the foregoing second mode is a more costly and 
time-intensive mode of reproduction than simply photo- 
copying the page, however, for archiving wherein sub- 
sequent document manipulation is anticipated, it may 
be desirable to OCR the page, and invoke DoclD en- 
coded error correction information as fully detailed in the 
aforementioned co-pending applications. 

The third mode of operation for the perfect copier 
involves utilizing information encoded in the DoclD to 
produce an enhanced, high quality photocopy of the 
page. Photocopying and facsimile reproduction param- 
eters, such as exposure levels, paper size, and paper 
quality, may be automatically communicated to the per- 
fect copier or perfect fax machine via the decoded 
DoclD. Further detail may include an indication of 
whether the page contains any photographic (i.e., half- 
tone) images and whether the page contains any color 
images or text. Once again, this operating mode is one 
of the alternative copy modes based upon the assump- 
tion that the copier cannot access the digital represen- 
tation of the page from its storage location, and/or as- 
suming that the user does not require either a subse- 
quent original or full OCR treatment for reproducing the 
page. 

Finally, absent any DoclD printed somewhere on 
the page to be reproduced, or absent the availability or 
need of implementing any of the aforementioned op- 
tions when a DoclD is available, the page may be repro- 
duced in accordance with standard photocopying or fax 
reproduction technology. 

Additional functionality which can be realized by im- 
plementing the present invention includes: output of an 
entire, muftipage document based upon scanning of a 
document DoclD or of a page DoclD located on only one 
page of the document; output or replacement of missing 
pages from a document for which a document ID or any 
one page DoclD is available; and, output of subsequent 
originals for torn or otherwise damaged pages and/or 
multipage documents. Redundancy of encoded infor- 
mation at various locations on a page can facilitate the 
latter reproduction scenario, wherein a single DoclD lo- 
cation may have been torn away or obliterated. 

A user may select the "Copy Mode" and "Output 
Mode" when utilizing the inventive copier 30. Figure 3 
provides a representative display panel 32 for a perfect 
copier. For the "Copy Mode," the user may select "Per- 
fect Only," which option indicates that the user wishes 
to obtain a subsequent original of the page which has 
been placed on the glass of the copier. Unless the copier 
can find and decode a DoclD for the page, the copier 
will not provide any output- for the user. In addition, even 
if the copier locates and decodes a DoclD for the page, 
if the copier cannot access the archive server, or other 
storage location at which a digital representation of the 
page resides, a subsequent original cannot be generat- 
ed. 

Access to an archive server can be strictly control- 
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led by its owner (e.g., a publishing house, a library, a 
university, etc.) whereby only subscribers with verifiable 
access codes can request and receive transmissions of 
digital representations of pages which are resident ther- 
eon . Royalty collection for receipt of subsequent original 
pages and documents can readily be tracked and exe- 
cuted in such a subscriber-access system. In addition, 
a user-subscriber can not only obtain a subsequent orig- 
inal of a page or document, but may also access earlier 
or subsequent versions of a revised page or document, 
provided that the archive server cross-references its 
files and DoclDs in such a manner as to facilitate retriev- 
al of related files, and assuming a functionality at the 
copier by which the user can communicate the desire to 
obtain the latest version of the page or document. Ad- 
ditional subpanels or screens of options can readily be 
provided at the perfect copier along with appropriate 
software to prompt a user with regard to alternative page 
and version selection, as is well within the purview of 
one having skill in the art. 

Since a document DocID may be used for a multi- 
page document in addition to each unique page DocID, 
the copier panel may additionally include the "Page Se- 
lection" display illustrated in Figure 3. From the decoded 
DocID, the copier can obtain the document length and 
display the number of pages at the "Page Range- win- 
dow. The user can then adjust the page range to indicate 
which pages are to be output. In this manner, a user can 
readily replace missing or damaged pages of a multi- 
page document without having to reproduce the entire 
contents of the multipage document. Assuming that the 
archive server has linked successive versions of the 
stored page or pages of a document, another option can 
be communicated to the user for choosing one or more 
of the stored versions of the page or document, whereby 
the user can obtain an entire document history or simply 
obtain the most current information. 

Assuming the "Perfect Only" copy mode has been 
selected and that the copier successfully accesses the 
archive server on which the digital representation of the 
page resides, the digital representation of the page is 
provided from the server to the copier. The copier then 
re-creates the page, be it a source file, bitmap, or page 
representation file, along with its DocID, as an analog 
version and prints the subsequent original including a 
printed DocID. 

Of course, the user may opt for "Photocopy Only" 
mode to simply photocopy any page, thereby settling for 
a standard, next generation photocopy of the page, and 
necessarily avoiding any concerns of access and cop- 
yright royalties or subscription fees. Selection of the 
"Photocopy Only" mode will invoke standard photocop- 
ying procedures to obtain a next generation version of 
the page, in accordance with the prior art in the photo- 
copying technology. Any DocID on the page being cop- 
ied will, necessarily, be reproduced on the photocopy. 
However, the degeneration of quality and clarity may 
negatively impact the usefulness of the DocID for future 



retrieval. To counter balance the potential degradation, 
DoclD's are provided with error correcting codes and re- 
dundancy encoding in order to maximize subsequent 
decoding thereof. 
5 Finally, the "Universal Mode" can be chosen where- 

by the copier provides printed output of the page to be 
generated according to the best available method. If the 
page has a DocID and the copier can access the archive 
server or other storage location on which the digital rep- 
10 resentation is resident, a subsequent original will be out- 
put. If the page has no DocID, a photocopy will be made. 
In the Universal Mode, however, the copier can invoke 
the other two reproduction options discussed above, 
that of enhanced optical character recognition of the 
*5 page, or that of enhanced photocopying of the page. Us- 
ing information encoded in the DocID, the copier can 
optimize its output, even when it cannot access the stor- 
age location on which the digital representation of the 
page resides. The copier decodes the DocID to obtain 
20 copy parameters, page layout, etc., for use in reproduc- 
ing the image on the page. Enhanced OCR could also 
be performed in accordance with the teachings of the 
aforementioned patent applications; although, as men- 
tioned above, the commercial applications of enhanced 
25 OCR at a copier are somewhat limited in light of the in- 
creased time and cost of performing OCR. 

The user may also select the "Output Mode" to des- 
ignate "Paper", "Electronic" or "Paper and Electronic" 
output. Clearly, selection of the "Paper" option indicates 
30 that the user wishes to obtain a hard copy of the page, 
whether a subsequent original, enhanced photocopy, or 
standard photocopy. The "Electronic" output option pro- 
vides a user with the ability to electronically savea digital 
representation of the page which is provided at the im- 
35 aging surface of the photocopier, scanner, fax machine, 
etc. If the user has chosen the "Perfect Only" copy mode 
and the "Electronic" output mode, the copier will obtain 
the previously stored digital representation of the page 
from the appropriate remote archive server and save 
^0 that digital representation either at a local archive serv- 
er, at a local computer associated with the copier, on a 
permanent storage location at the copier itself, or on a 
removable storage media associated with the copier. 
Saving, or archiving, the digital representation of the 
45 page additionally involves not only a step of obtaining a 
digital representation of the page, by either digitizing the 
page or retrieving a previously stored digital represen- 
tation, but also the steps of physically reading that digital 
information to a storage location, and creating a DocID 
50 for the stored information. In the instance of a digital rep- 
resentation which had already been stored on and re- 
trieved from another archive server, and is now to be 
stored locally, the new DocID may include a pointer to 
the original archive server, along with new information 
55 about its local storage location. In the alternative, what 
is stored locally may simply be the pointer to the archive 
server at which the digital representation is stored, 
thereby maximizing utilization of locally available stor- 



6 



9 



BP 0 751 672 A2 



10 



age. 

Another mode by which a paper will be archived is 
by selection of "Photocopy Only" and "Electronic" mode. 
Rather than attempting to access an existing digital rep- 
resentation of the page, the copier will create and save 
a new digital representation. Such may be a particularly 
useful mode for saving pages which have been anno- 
tated by the user. The copier will save a bitmap of the 
page, as annotated, which bitmap includes the original 
content data, the original DocID (if one is present), and 
the added annotations. In effect, therefore, the copier 
acts as a flatbed scanner input device for the computer 
network. However, in storing the bitmap, the copier or 
the archive server will assign a new DocID to the newly 
stored digital representation. 

Since the "Photocopy Only" mode does not invoke 
the DocID decoding software, there will not be any 
cross-reference or linkage of any original and the newly 
cited digital representations of the paper. Clearly, how- 
ever, the document management software at the ar- 
chive server could be modified to decode and link Doc- 
iDs even without conducting the step of obtaining the 
"driginaP digital representation of the page from a re- 
mote storage location. 

As illustrated in Figure 4, digital representations of 
pages can be entered into the archives by the copier 
scanning method detailed above, the copier accessing 
of digital representations from remote archive servers, 
also discussed above, or through standard flatbed scan- 
ning, facsimile machine bitmap scanning, or computer 
generation of the page, wherein each of the scanning 
or inputting operations is followed by a two step archiv- 
ing protocol. Assuming a "Paper and Electronic" output 
mode for a copter, and a corresponding "Print and Ar- 
chive" output mode for a computer, the copier or com- 
puter sends a message to the archive server indicating 
that a new digital representation is being created and 
requesting a unique DocID for it. The copier or computer 
may also provide the archive server with OCR and ECC 
information for incorporation into the DocID, or such en- 
coding may later be appended to the DocID at the copier 
or computer. The archive server allocates space for the 
digital representation, generates a new DocID including 
the location and transmits the DocID back to the copier 
or computer. The user's copier or computer receives the 
DocID and incorporates the DocID into the digital rep- 
resentation of the page. The copier or computer then 
effects printing of the page, including the DocID and si- 
multaneously transmits a digital representation of the 
page to the archive server. 

I n a network of devices, the Docl D creation software 
could be provided to each of the input devices, however, 
the archive server must identify the storage location at 
which the digital representation will be stored and pro- 
vide the location information for inclusion in the DocID. 
The DocID may also include identification of the person 
who generated the page, input location, input parame- 
ters, indicia for identifying the page, a page count for 



multipage documents, archive destination information, 
and cyclic redundancy check (CRC) and error correcting 
codes (ECC). As an alternative to the server generating 
a new DocID for each new page, the server may issue 

5 a "bank" of DoclD's which the user's computer or copier 
may assign to created pages as needed. In issuing a 
"bank" of DoclDs, the archive server commits certain 
storage locations for the subsequently-transmitted dig- 
ital representations, more realistically, for pointers to the 

10 ultimate storage locations of the later-saved digital rep- 
resentations. The archive server stores the digital rep- 
resentations of each page according to its DocID and 
provides storage management, document manage- 
ment, security, and accounting functions relative to the 

is pages. 

Although the manner in which the page is archived 
is not critical to the retrieval thereof, several archiving 
options involve saving the page from a scan at the in- 
ventive perfect copier or perfect facsimile machine. Soft- 

20 ware can be installed at the copier or fax machine to 
scan and digitize the relevant page for transmission to 
a storage location, to append a DocID to the digital rep- 
resentation, and to transmit the digital representation (e. 
g., bitmap file or page description files) with the DocID 

25 to a storage location at an associated computer and/or 
archive server. When the output mode is "Electronic," 
DocID creation can be done after transmission of the 
digital representation to the computer and/or archive 
server. 

30 A computer at which a page is generated, may be 
adapted to include not only the familiar "Store" or "Save" 
feature but also a specific "Archive" function or "Print 
and Archive" function by which the storage location and 
other relevant page information are encoded in a DocID 
35 which is both saved with the digital representation and 
output whenever a subsequent original of the page is 
printed or whenever the file is provided to an associated 
component or user. Page bitmaps can be created and 
archived by fax machines, document scanners, and 
40 copiers adapted in accordance with the present inven- 
tion. The bitmap, the DocID, or both which are created 
when scanning can be saved locally (i.e., at the scan- 
ning component) if sufficient local storage is available; 
can be stored on some form of removable media (e.g., 
45 a writable optical disc or floppy disc);. or, can be provided 
for storage at the remote location. As noted above, the 
DocID can be created at the remote storage location 
rather than at the scanning or copying location. 

Ideally, an overall network of perfect copiers, per- 
50 feet fax machines, computers, and printers can be con- 
nected to an on-line document database, the archive 
server 32 of Figure 2, at which sufficient storage is avail- 
able for all documents within the network. Multiple net- 
worked archive servers and on-line document databas- 
es es, perhaps distributed geographically throughout the 
world, may be connected to perfect copiers via one or 
more computer networks. The on-line document data- 
base will be adapted to provide storage management 
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(e.g., compression and attendant functionality for max- Claims 
imizing storage and facilitating access to stored docu- 
ments); document management including, for example, 1. 
page choice and version control; security for verifying 
user I D's thereby permitting access to stored documents s 
only to designated users; and accounting to monitor 
copyright royalties and any other page access and re- 
production fees as may appropriately be incorporated 
into the archive network management system. 

Figure 5 illustrates a representative process flow for 10 
use by the "perfect copier". At step 1 01 the user places 
page 100 on the glass of the copier. At step 102, the 
user selects the "Copy Mode". For purposes of this de- 
scription, selection of one or another of the output 
modes does not affect the process flow until the last is 
step. In the "Perfect Only" copy mode, the copier scans 
the page and saves the bitmap image at step 103 and, 
at step 1 04 attempts to locate the Docl D. Since the "Per- 
fect Only" mode does not have a default mode, the proc- 
ess flow will stop if no DocID is located in step 104. If 20 
step 104 is successful, the DocID is decoded at step 
105, and any ECC and redundancy checks found in the 
DocID are applied at 106. Assuming successful 2. 
processing at steps 105 and 106, the copier contacts 
the archive server, at step 1 07, to retrieve the digital rep- 25 
resentation of the page. Upon successful receipt of the 
digital representation from the archive server, the copier 
generates the requested output at step 108. As dis- 3. 
cussed above, generation of the requested output may 
be either archiving the digital representation and a so 
DocID therefore, or generating a paper comprising the 
page. 

If the "Photocopy Only" mode has been selected, 
the copier also begins by scanning the page and saving 
a bitmap image thereof at step 113. The copier subse- 
quently generates the requested output by either archiv- 5. 
ing the scanned bitmap or reproducing the scanned bit- 
map on paper at step 118. The "ordinary copy" 115, i.e. 
a next generation version of the paper will be generated 
in the "Paper" output mode. 

For the "Universal Mode", the copier scans the page 
and saves the bitmap at step 123. Thereafter, the copier 
attempts tofoilowthe process flowfor the "Perfect" copy 
mode. Steps 124-127 include locating, decoding, apply- 
ing error correction and redundancy checks to the 
DocID and accessing the archive server. If any one of 
the steps is unsuccessful, the copier defaults to output- 
ting the scanned bitmap at 118, in either the "Paper" or 
"Electronic" output mode. 

While the invention has been described with refer- so 
ence to a preferred embodiment, it is to be understood 
that various different modifications are possible and are 
contemplated as being within the spirit and scope of the 
invention, as set forth in the appended claims. 
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A photocopying system including at least a photo- 
copier and at least one storage location for produc- 
ing a high quality paper version of a page placed on 
an imaging surface thereof, comprising; 

scanning means for scanning said page to lo- 
cate encoded indicia on said page; 
means for photocopying said pa,ge if no encod- 
ed indicia is located; 

means for decoding encoded indicia located on 
said page to ascertain the address of said stor- 
age location at which a stored digital represen- 
tation of said page is stored; 
means for accessing said stored digital repre- 
sentation of said page; and 
means for outputting a paper version of said 
page from said accessed stored digital repre- 
sentation or from said means for photocopying 
when no encoded indicia is found. 

The photocopying system of Claim 1 wherein said 
means for scanning further comprises means for 
producing a generated digital representation of said 
page. 

The photocopying system of Claim 2 further com- 
prising means for encoding indicia about said gen- 
erated digital representation of said page. 

The photocopying system of Claim 3 further com- 
prising means for archiving said generated digital 
representation of said page and said indicia. 

The photocopying system of Claim 4 wherein said 
means for archiving said generated digital repre- 
sentation of said page and said indicia comprises 
at least one storage location at said photocopier 
and at least one means for cataloging said indicia 
for subsequent access thereto. 

The photocopying system of any of Claims 3, 4 or 
5 further comprising means for providing said gen- 
erated digital representation of said page and said 
indicia for storage in at least one remote storage 
location. 

The photocopying system of any preceding Claim 
further comprising means for applying said decod- 
ed indicia to enhance outputting of said paper ver- 
sion. 

The photocopying system of any preceding Claim 
wherein said means for scanning comprises means 
for performing optical character recognition on said 
page and further comprising means for applying 
said decoded indicia to enhance said optical char- 
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acter recognition. 

9. The photocopying system of any of Claims 1 to 5 
wherein said at least one storage location compris- 
es a remote storage facility wherein said means for 
accessing said stored digital representation of said 
page comprises: 

means for establishing communication with a 
remote storage facility; 

means for assembling at least one request 
packet including at least address and page 
identifying information for transmission to said 
remote storage facility; 

means for transmitting said at least one request 
packet to said remote storage facility; and 
means for receiving said at least one stored dig- 
ital representation of said page. 

10. The photocopying system of any preceding Claim 
wherein said means for outputting a paper version 
comprises means for converting said accessed dig- 
ital representation to an analog version of said 
page. 

11. A facsimile system for communicating at least the 
content data of a page placed on the imaging sur- 
face thereof including a facsimile machine and at 
least one storage location, comprising: 

scanning means for scanning said page; 
means for recognizing encoded indicia on said 
scanned page; 

means for decoding encoded indicia located on 
said page to ascertain the storage location ad- 
dress at which a stored digital representation 
of said page is stored; 

means for accessing said stored digital repre- 
sentation of said document; and 
means for receiving said stored digital repre- 
sentation of said page. 

12. The facsimile system of Claim 11 further comprising 
digitizing means for digitizing the content data of 
said scanned page to create a digitized represen- 
tation if no encoded indicia is recognised. 

.13. The facsimile system of Claim 11 or 1 2 further com- 
prising means for transmitting one of said stored 
digital or said digitized representation of said page. 

14. The facsimile system of any of Claims 11 to 13 
wherein said at least one storage location compris- 
es a remote storage entity and wherein said means 
for accessing said stored digital version of said 
page comprises: 

means for establishing communication with the 



remote storage entity at which said digital rep- 
resentation of said page is stored; 
means for assembling at least one request 
packet including at least said storage location 
5 address and page identifying information from 

said decoded indicia; 

means for transmitting said at least one request 
packet to said remote storage entity; and 
means for receiving said stored digital repre- 
10 sentation of said page. 

15. The facsimile system of Claim 13 or 14further com- 
prising means for encoding indicia about said digi- 
tized representation of said page. 

15 

16. The facsimile system of any of Claims 13 to 15 fur- 
ther comprising means for archiving said digitized 
representation of said page and said indicia. 

20 17. The facsimile system of Claim 16 wherein said 
means for archiving said digitized representation of 
said page and said indicia comprises at least one 
storage location at said facsimile machine and at 
least one means for cataloging said indicia for sub- 

25 sequent access thereto. 

18. The facsimile system of any of Claims 15 to 17 fur- 
ther comprising means for providing said digitized 
representation of said page and said indicia for stor- 

30 age in at least one remote storage location. 

19. The facsimile system of any of Claims 11 to 18 fur- 
ther comprising: 

35 means for receiving at least one digital trans- 

mission comprising at least content data from 
at least one remote facsimile machine; 
means for converting the content data of said 
at least one digital transmission to analog data; 

40 and 

means for outputting said analog data as a pa- 
per version of said page. 

20. The facsimile system of Claim 19 wherein said at 
45 least one digital transmission includes encoded in- 
dicia thereon and wherein said scanning means and 
decoding means are adapted to scan said digital 
transmission and decode indicia therefrom. 

so 21 . The facsimile system of any of Claims 11 to 20 fur- 
ther comprising means for applying said decoded 
indicia to enhance outputting of said paper version 
of said page. 

55 22. The facsimile system of any of Claims 11 to 21 
wherein said means for scanning comprises means 
for performing optical character recognition on said 
page and further comprising means for applying 
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said decoded indicia to enhance said optical char- 
acter recognition. 

23. A system for archiving and retrieving archived pag- 
es, comprising: 

at least one archive server comprising storage 
means and control means associated with said 
storage means, said control means being 
adapted to receive digital transmissions, store 
said digital transmissions, and access said dig- 
ital transmissions; 

at least one input device adapted to provide dig- 
ital transmissions of pages to said at least one 
archive server, said digital transmissions in- 
cluding digital content data and encoded indi- 
cia; and 

at least one output device including means to 
convert digital content data of said digital trans- 
missions received from said at least one input 
device and said at least one archive server to 
analog data; means for decoding said encoded 
indicia; means for applying decoded indicia for 
converting said digital content data; and means 
for outputting analog data as paper versions of 
said page. 

24. A method for providing a reproducible page having 
content data comprising the steps of: 

providing a digital representation of the content 
data of said page; 

encoding information relating to said digital rep- 
resentation; 

storing said digital representation of said con- 
tent data and said encoded information in at 
least one storage location; and 
outputting an analog version of said page com- 
prising content data and said encoded informa- 
tion. 

25. The method of Claim 24 further comprising the 
steps of: 

imaging said analog version of said page; 
decoding said encoded information; and 
applying said encoded information to output a 
version of said page. 

26. The method of Claim 25 wherein said applying said 
encoded information comprises the steps of: 

accessing said stored digital representation; 
and 

outputting a printed version of said page. 

27. A method for operation of a page retrieval network 
for archiving and retrieving of one or more pages 
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comprising at least one input device, at least one 
archive server for storing digital representations of 
said pages, and at least one output device, the 
method comprising the steps of: 

inputting a digital representation of each of said 
one or more pages at said at least one input 
device; 

encoding at least one page encoding for each 
of said one or more documents, said page en- 
coding comprising page identification and stor- 
age information; and 

storing said digital representation and said 
page encoding for each of said one or more 
pages at said at least one archive server. 

28. The method of Claim 27 wherein said inputting of 
said digital representation comprises generating 
said page on a computer. 

29. The method of Claim 27 wherein said inputting of 
said digital representation comprises creating a bit- 
map of an analog version of each of said one or 
more pages. 

30. The method of any of Claims 27 to 29 further com- 
prising the step of outputting a paper analog version 
of each of said one or more pages. 

The method of Claim 30 wherein said outputting 
comprises photocopying a paper version of each of 
said one or more pages. 

32. The method of Claim 30 wherein said outputting 
comprises the steps of: 

accessing said digital representation of said 
page; 

converting said digital representation to analog 
information; and 

outputting said analog information. 



33. 



The method of Claim 32 wherein said accessing 
comprises the steps of: 

scanning a paper version of said page; 
locating at least one page encoding on said pa- 
per version of said page; 
decoding said at least one page encoding to as- 
certain the storage location for said digital rep- 
resentation; and 

accessing said digital representation at said 
storage location. 



55 34. The method of Claim 31 wherein said photocopying 
comprises the steps of: 

scanning a paper version of said page; 
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locating at least one page encoding on said pa- 
per version of said page; 
decoding said at least one page encoding to as- 
certain information for photocopying said paper 
version of said page; and $ 
applying said information to photocopy said pa- 
per version of said paper. 
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